This work presents a terahertz system designed for the reection spectroscopy of dierent materials located at a distance up to 5 m. The source of the radiation is a tunable solid-state optical parametric oscillator, which generates a narrow-band nanosecond pulses in the range of 0.72.5 THz. The signal is detected with relatively fast and having big sensitivity hot electron bolometer. The detailed description of each device and the functioning of the experimental setup are provided as well as the methodology of the measurement is explained. Investigations were performed in the 0.72.2 THz range in free space with relative humidity of about 40%. The experiment was divided into three series, each of which was carried out with dierent distance between the examined sample and the system 1 m, 3 m, and 5 m. Obtained spectra of selected materials, including explosives, are similar to the results received from a purged time domain spectroscopy system. The observed small deviations are connected with uctuations of the laser wavelength and the instability of the bolometer.
Introduction
Many concerns about the worldwide public safety caused new law regulations enforcing security improvements. Besides the improved security requirements an important aspect of the safety and the health of people being scanned became crucial issue. This fact gave the contribution to the signicant increase in the interest of remote sensing applications in recent years. Latest developments in the terahertz techniques make it possible to take the advantage of the unique properties of the radiation in far infrared spectrum. Such radiation can be applied to sensing systems design like passive sub-THz cameras for hidden object detection [1] or multispectral explosives sensors [2] . We present the experimental setup capable of remote identication of hazardous and dangerous materials in the THz band (up to 5 m distance detection range). The examined setup is the modied and improved version of the one used in our previous research [3] . The source of the radiation is a commercially available optical parametric oscillator (OPO). Its spectral working range is 0.72.5 THz with the 53 Hz pulse repetition rate. Duration of the pulse have FWHM at about 20 ns with 10 nJ energy, and the pulse peak power around 10 W. The generated THz beam is then optically formed and directed by a at mirror to the target.
The radiation reected back from the examined sample propagates back in the free space atmosphere and then passes through a set of mirrors reaching the detector (hot electron bolometer, HEB).
Experimental setup
The experimental setup ( Fig. 1) was designed in the manner to enable carrying out measurements at dierent distances between the sample and the system. Additionally, the sample can be placed with up to 1 m in-plane divergences without making changes to the optical setup, only minor mirror adjustments are necessary. (689) of the holder so that it provides us with certainty that all unwanted radiation will denitely not reach the detector. 
where ω p is the pumping frequency, ω i is the idler signal and ω THz is the terahertz signal frequency.
The OPO generates two usable signals: the optical idler signal and the terahertz signal. The idler pulse, with the wavelength of about 1067 nm, is coupled into the optical ber. After splitting it by the coupler, one part is used as a trigger and the second one is measured by the spectrum analyzer. We use formula (1) to determine the frequency of the terahertz signal by measuring idler frequency. The graphical interpretation of the noncollinear phase matching is shown in Fig. 3 . (Fig. 4) according to the formula 
